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Abstract 
This paper analyzes supply chain crisis, the main blockage to effective supply chain collaboration. The research question of 
this article refers to  how the two collaboration concepts (vertical and horizontal) in supply chain can be influenced in practice 
by potential risk factors. This research proposes five alternatives for a good collaboration: Information sharing collaboration, 
Decision synchronization collaboration, Incentive alignment collaboration, Resource and skill sharing collaboration, 
Knowledge Management collaboration. After a thorough research and detailed discussions, the authors identified 16 risk
factors most present in literature. The research methodology was combined with the application of the analytic hierarchy 
process (AHP).   
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1. Introduction 
Growth in world trade and corresponding movements has led companies to capitalize on global sourcing 
opportunities in supply chain and going global means adding frequently risks. Collaboration in the supply chain 
is a process change. The result of this change was influenced by the new challenges of supply chain network 
leaders. The recent emergence of this field forced business enterprises to invest and focus attention on creating a
profitable and lasting supply chain network. Companies cannot see many risks that are emerging and changing. 
Instead, risks go unnoticed until realized the impact, ultimately supply chain managers spends too many 
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management program resources resolving the resulting problems and crises. Improving supply chain risk 
management creates the opportunity to win market share. Customers, however, continue to push for better 
program performance (Norrman & Jansson, 2004). Influencing by outside environment and inside factors, the 
major manifestations of supply chain system include Bullwhip effect, break of supply, increase costs and energy 
crisis. When the crisis is transmitting on an entire chain, the harms and negative influences will be obvious, and 
therefore, analyze the causes of supply chain crisis in details will take some time to repair the damages (Liu & 
Wang, 2011). The ineffective management of supply chain risks has caused cost overruns, production delays, 
quality failures, and program cancellations. Increasing search for international partners and customers is creating 
ever more complicated risks. Organizations have utilized technology to link with other organizations to develop a 
very complex web of dependencies. These linkages have created a new set of risks not previously encountered in 
the business environment inter-organizational risk (Sutton, Smedley & Arnold, 2008).  Most supply chain 
members have already established internal crisis policy now but before it happens they were faced with some 
serious crises that caused real damages like loos of profit and customers trust. After that companies decided that 
is better to develop relationships to work together for improving their performances. The conclusion was that 
companies are not alone in the competitive environment, working together can be more profitable. It is 
insufficient for companies to rely on themselves to resist crisis. In case that a company in chain, a core company 
in particular, has a strong problem, other companies in same chain will therefore suffer impacts of different 
levels, and then collaboration will be the most suitable way to solve the problem. In case that one company kicks 
down the ladder, the suffering companies will fall into a worse situation. Oftentimes a multitude of decision 
criteria needs to be considered, determining the risk factors that can help organization to evaluate the negative 
impact in the chain. This paper presents an integrated and structured approach of how risks among collaborative 
supply chain can be assessed, facilitating the choice of a profitable collaboration for future business partnership 
in the supply chain. More specifically this study reports the process of choosing the right collaborative concept 
for future business opportunities based on 5 essential alternatives for a good collaboration: Information sharing 
collaboration, Decision synchronization collaboration, Incentive alignment collaboration, Resource and skill 
sharing collaboration, Knowledge Management collaboration. Through structured discussions following an 
action research approach the research team has identified 16 risk factors most present in the recently journals and 
articles in supply chain management. The analytic hierarchy process (AHP) methodology was then used to 
formulate a decision model for evaluating the importance of each risk factor and then ultimate determinate the 
best alternatives establishing, collaborative performance metrics that motivate the chain members to improve 
they supply chain as a whole. This study makes several contribution to the field of collaborative supply chain and 
can serves managers to develop a strategy for choosing the right collaborative supply chain concept. It is hoped 
that this paper will stimulate practitioners to realize real benefits through applying the right concept for a good 
collaboration in supply chain. First part it provides a comprehensive synthesis of risk factors that cause the crisis 
in collaborative supply chain. The second part demonstrate how AHP can be used to assess risk factors and 
alternatives as part of the framework to facilitate and support the right concept of collaboration for future 
business enterprises in supply chain. The last part illustrates the efficient use of the application approach in 
collaborative supply chain and can provides answers to the following question: What is the main blockage to 
effective supply chain collaboration and how might this be overcome? 
 
2. Research methodology  
 
2.1 Risks factors causing the crisis in collaborative supply chain  
 
Supply chain crisis can burst at any time, no one link in the supply chain has all the information necessary to 
identify and monitor risk comprehensively. The need for better cooperation becomes even clearer when 
individual risks are considered. Risk in supply chain is defined as being the risk that implies both strategic and 
operational aspects for long-term and short term evaluation. In fact it refers to the risks which affect the 
movement of efficient process of information, materials and products among different parts of the supply chain in 
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an organization or in a global supply chain. The advancement of the quick reaction is relates to the risk 
management initiative that empower an organization to respond rapidly to changes of the market as well as 
responding the potential and present disconnection in supply chain (Rajabinasr, Nourbakhshian, Hooman & 
Seyedabrishami, 2013). Risk should be separated from “risk (and uncertainty) sources” and “risk consequences” 
(equal to the term risk impact). Risk sources are the environmental, organizational or supply chain related 
variables that cannot be predicted with certainty and that affect the supply chain-outcome variables (Norrman & 
Jansson, 2004). According to Chopra and Sodhi the potential risk factors that may be the cause of crisis in supply 
chain are categorized in 9 groups: (1) disruptions of natural disasters, terrorism, war, (2) delays and inflexibility 
of supply source, (3) systems information infrastructure breakdown, (4) inaccurate forecast and bullwhip effect, 
(5) intellectual property, (6) procurement and exchange rate risk, (7) receivables and number of customers, (8) 
inventory holding cost, demand and supply uncertainty, (9) capacity (Chopra & Sodhi, 2004). Sources of 
collaborative supply chain disruption can be considered labor strikes, inconsistency of technology, problems of 
supply and demand, mistakes in information transmission, structural defects of supply chain systems, the 
alterations of economic policies, international political activities, law and regulations and prevalence of diseases 
(Liu & Wang, 2011). Implementing risk reduction strategies are crucial for preventing crisis in collaborative 
supply chain. Strategies for preventing potential risk factors in collaborative supply chain facilitates a better 
cooperation among partners of supply chain and improve performance. An understanding of supply chain 
collaboration has become essential for staying competitive in the global competitors. The more global the 
organization become the more she is creating a competitive advantage through sharing information, making join 
decision, sharing benefits and most important sharing risks (Schoenherr, Tummala & Harrison, 2008). Before 
opening a new business it is relevant to know that any important decision it is associated with a risk. For that 
risks need to be identified, elaborated plans need to be developed in order to eliminate the potential adverse 
effects. One decision can be identifying the concept of collaboration that is most predictable to risk in order to 
choose the right collaborative concept for future business in supply chain. 
2.2 Application of Analytic Hierarchy Process in collaborative supply chain 
 
The application of analytic hierarchy process has attracted the interest of many researchers mainly to the nice 
mathematical properties of the method and the fact that the required input data are rather easy to obtain 
(Triantaphyllou & Mann, 1995). The multi-criteria programming made through the use of the analytic hierarchy 
process a technique for decision making in complex environments where many variables or criteria are 
considered in the prioritization and selection of alternatives or projects. AHP was developed in the 70’s by 
Thomas L. Saaty and has been since then extensively studied, being currently used in decision making for 
complex scenarios, where people work together to make decisions when human perceptions, judgments and 
consequences have a long term repercussion (Bhushan & Rai, 2004). AHP convert the comparisons, which are 
most of the time empirical, into numeric values that are further processed and compared. The weight of each 
factor allows the assessment of each one of the elements inside the defined hierarchy. The capability of 
transforming empirical data into mathematical models is the main distinctive contribution of the AHP technique 
when contrasted to other comparing techniques. The comparison between two elements using AHP can be done 
in different ways. However, the relative importance scale between two alternatives suggested by Saaty is the 
most widely used. Attributing values that vary from 1 to 9, the scale determines the relative importance of an 
alternative when compared to another alternative (Saaty, 2005). 
Usually, AHP is being employed with the following four steps:  
 
x Elaborate the decision hierarchy: the decision is decomposed into its independent elements; 
x Determine the importance of attributes and sub-attributes: pairs of attributes are evaluated on a 9 point scale 
(Table 1); 
x Evaluate the performance of each alternative; 
x Control the consistency of the subjective evaluations. 
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Table 1. Saaty Scale of Relative Importance (Saaty, 2005) 
 
 
When all the comparisons has been made, and the relative weights between each one of the criteria has been 
evaluate and establish, the numerical probability of each alternative is calculated. The probability determines that 
the alternative has to fulfill the expected goal. The higher the probability, the better chances the alternative has to 
satisfy the final goal of the presented problem. The useful of AHP is especially important when uncertain aspects 
need to be assessed (the assessment of 5 alternatives essential for a good collaboration). Research team focused 
attention by utilized action research combined with AHP to determine priority weights for risk factors associated 
with collaborative concept, and then evaluate and rank the 5 alternatives significant for a good collaboration. 
 
3.  Alternatives for collaboration in supply chain 
 
3.1 Alternatives 
 
Organizational management in supply chain is basically decision process and all decision taken by organization 
may include some risks. This research proposes 5 alternatives that have major importance for a good 
collaboration: Information sharing collaboration, Decision synchronization collaboration, Incentive alignment 
collaboration, Resource and skill sharing collaboration, Knowledge Management collaboration. The following 5 
alternatives are the most important activities in order to fulfill a new strategy for business enterprises in 
collaborative supply chain. Supply chain partnering involves collaborative activities and all these activities can 
increase competitive advantage and organizational performance. A new problem for organization to collaborate 
could be the wrong choice of the future business partner and the collaborative concept that which can be 
predictive of the unexpected crisis. 
 
3.1.1 Information sharing collaboration 
 
When it comes to collaboration information sharing is key to supply chain success. Most of the participants 
see the information sharing such as supply capacity and delivery lead times, as most important to collaboration. 
The objective of one of the alternative information sharing in collaboration is to keep the business up to date 
with forecast, future plans and promotions. Information sharing collaboration have to ensure transparency across 
the supply chain ecosystem. There are many obstacle to information sharing in a supply chain that can transform 
a business collaboration into a potential crisis. Confidentiality is probably one of the biggest issues, and there are 
other obstacles not so obvious like antitrust regulations, the timeliness and accuracy of the provided information, 
differing technologies between the supply chain partners (Simatupang & Sridharan 2002). Therefore trust and 
cooperation become critical ingredients in a supply chain partnership. The chain members must share the 
information in both forward and backward flows that provide adequate visibility across both internal functions 
and organizational of the supply chain. 
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3.1.2 Incentive alignment collaboration 
 
Incentive alignment collaboration aims to provide a mechanism for realignment of the benefits and burdens 
that are incurred when process changes occur within the supply chain. The main target of this alternative can be 
used to motivate different chain members to align their behavior with the overall chain goal. The concept arise 
from incentive alignment collaboration has forced companies to respond more quickly to customer needs through 
faster product development and shorter delivery time. Incentive alignment demand a detailed description of 
measures and procedures where the gains and risks are equitably allocated. Some risk encounter in misaligned 
incentives my case excess inventory, stock-outs, incorrect forecast, inadequate sales efforts and even poor 
customer service (Simatupang & Sridharan 2002). 
 
3.1.3 Decision synchronization collaboration 
 
Supply chain partners coordinate planning and operations activities for optimizing the supply chain benefits.  
In a synchronized supply chain all decisions are coordinated. Supply chain decisions refers to the following 
actions:  combining information and plans, resolving differences and conflicts, establishing procedures and rules. 
Problem in synchronization decision process may arise when information is widely dispersed or there is no clear 
authority structure (Cao & Qingyu, 2013). Supply chain partners have different decision rights and expertise 
about supply chain planning and operations. They can have conflicting crisis in choosing the right decision for 
the overall chain. 
 
3.1.4 Resource and skill sharing collaboration 
 
Resource and skill sharing collaboration refers to the process of mutual asset investments amongst supply 
chain partners and a sustainable collaboration must be supported with shared resource investments. From the 
perspective of this alternative an effective partnership in supply chain is based on reciprocal financial and 
training technology. Skill sharing collaboration help organization to share IT knowledge to construct the linked 
information system. A potential risk could be considered disruptions of the material, technological information 
flow between partners.    
 
3.1.5 Knowledge Management collaboration 
 
From the perspective of knowledge management in collaborative supply chain organizations develop 
competence through different programs to provide mutual positive feedback. Knowledge management 
collaboration is an important determinant of higher performance and greater competitiveness. Apparently 
knowledge management in collaborative supply chain provide a sustainable supply chain in production 
innovation, reducing project time, improving quality and customer satisfaction (Maqsood,  Finegan & Walker 
Derek, 2003).  
 
3.2 Risk factors 
 
Through structured discussions and after an intensive searching in the present literature research team has 
identified 16 risk factors most present in the recently journals and articles in supply chain management. Main 
objectives analyzed include risk factors in supply chain encountered in product, supplier, customer, service, 
information technology, and environment. Managing supply chain risks are complicated because sometime risks 
are often interconnected. Disruption caused in collaborative supply chain it refers to the risks which affect the 
movement of efficient process of information, materials and products among different parts of the supply chain in 
an organization or in a global supply chain. Supply chain managers should be taking active measures to reduce 
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future disruption, their primary role is to make the business successful. Liability issues in collaboration tend to 
restrict sharing of metrics information. Divulging vulnerabilities or reporting an incident can have a negative 
reaction from the stockholders. Supply chain disruptions and delays dont just impact the ability to satisfy a few 
customers orders. They are likely to hurt a company brand reputation, stock price, working capital requirements 
and cash-to-cash cycle. They can even threaten the health of the consumers and the economic well-being of the 
other participants in the supply chain.    
 
4. Collaboration in Supply Chain 
 
Collaboration in supply chain could be defined as being the cooperation between partners sharing the greater 
information in order to avoid interruptions in logistics flows. The buyer- supplier relationship must be 
characterized by trust, commitment and long term time horizons. The process of collaboration involves a good 
partnership amongst supply chain partners through exchange of information, resources and allocation of specific 
roles in order to enable mutual risk management (Giannakis & Louis, 2011). Collaboration is based on a mutual 
objective, and is a process in which organizations will participate only if it contribute to their own survival. 
Collaboration is focused on relationship between all supply chain members and it requires the availability of 
integrated information and high level of motivation and trust (Renko, 2011). Collaborative supply chain has been 
studied extensively offering different concept, for that it is necessary to present a brief description in terms of its 
structure to the two concept of collaboration vertical and horizontal. 
 
4.1 Vertical Collaboration  
 
Vertical collaboration it is described as being the relationship between buyer and supplier. This occurs when 
two or more organizations such as the manufacturer, the distributor, the carrier, and the retailer share their 
responsibilities, resources and performance information to serve similar end customers [10]. This concept is used 
to develop long-term relationships, loyalty and commitment. The flow of information and technology in the 
vertical supply relationship is a crucial factor for supply chain efficiency.  
 
4.2 Horizontal Collaboration 
 
Horizontal collaboration is the relationship between competitors and other supply chains actors. Horizontal 
integration is one of the supply chain collaboration strategies and it is used when two or more unrelated or 
competing organizations cooperate to share their private information or resources (Deshumkh, 2010). 
Collaboration requires high communication between various information systems and a compatibility of their 
practices. The next part integrate the components listed above into AHP and provides details about the relative 
importance of the risk factors in vertical and horizontal collaboration, the importance evaluation of the attributes 
for both concepts of collaboration, and the performance assessment of the collaboration alternatives. 
 
 
5. Application of AHP assessing the risks factors in collaborative supply chain 
 
The decision hierarchy is a graphical representation of the decision goal, the main objectives, the risk factors 
(attributes), and the alternatives. This hierarchic frame and decomposition represent a succinct summary of the 
decision problem and for clarity of the presentation the links to and from risk factors and alternatives have been 
omitted in the representation (Fig. 1.). The authors of this paper have made the same graphical representation for 
the concept of horizontal collaboration in supply chain. 
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Fig. 1.  Framework for assessing risk in Vertical collaboration 
 
A formal data collection process was necessary for the evaluation of the risk factors. For ensures that data 
gathered are defined and accurate the research team analyzed the present literature (Liu & Wang, 2011; Chopra 
& Sodhi, 2004; Oke & Gopalakrishnan, 2009; Baghalian, Rezapour & Farahani, 2013; Caliskan, 2008; Tang & 
Musa, 2011; Sun, Matsui, & Yin, 2012; Tang, 2006) and then based on valid arguments of all recent articles in 
supply chain,  risk factors were evaluated using matrices on 9 point scale (Bhushan & Rai, 2004). To determine 
the relative importance of the risk factors the research team evaluated pairs of these factors (attributes) on a 9 
point scale (Table 1.), which is more reliable than an evaluation of all criteria or alternatives at once. Overall, 60 
pairwise comparisons were conducted and the final weight for each risk factor corresponding to the concept of 
collaboration (vertical and horizontal) were represented. Each risk factor representing its relative importance, is 
provided in Table 2 final weight of risk factors identified in vertical collaboration and Table 3 final weight of risk 
factors identified in horizontal collaboration. The results presented in Table 2 highlights the fact that using the 
concept of vertical collaboration in supply chain for a new business partnership in supply chain can help 
managers to develop programs for prevent delay risk (0.130) in order to reduce the blockage in supply chain 
collaboration. The new strategy in vertical collaboration must take into account and have to include an in-depth 
analysis of all operations that provides competitive cost risk (0.126), operations involved in managing the flow of 
inventories from supplier to end users or consumers. These activities also can allow a direct feedback by 
identifying customer satisfaction risk (0.093) creating and developing customer value.  
 
Table 2. Final weight of risk factors in Vertical collaboration                           Table 3. Final weight of risk factors in Horizontal collaboration 
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The outcomes displayed in Table 3 can be interpreted as follows. Using horizontal collaboration concept 
supply chain managers need to avoid databases risk (0.199) for the collaborative communication infrastructure 
between partners ensures accurate information dissemination. Lack of cooperation among users and spreading 
wrong information in the system are encountered in software risk (0.99) Technical issues can influence smooth 
running of goods creating transportation risk (0.116) for that cooperation have to minimize accidents in supply 
chain and ensure getting goods safety to and from destinations. 
 
5.1 Evaluation of alternatives 
 
The evaluation of the 5 alternatives was conducted in a similar way as the comparison among risk factors: 
The research team identified 16 risk factors most present in the literature and 5 essential alternatives for a good 
collaboration. Matrices were created with the rows and columns being labeled with the 5 alternatives. A modified 
9 points scale (Table 1) was used to make the 10 pairwise comparisons per matrix for each collaborative concept 
(vertical and horizontal), resulting in total 340 evaluations for both concepts of collaboration in supply chain. The 
final weights (Table 4 and Table 5) provide information about the relative performance of the 5 alternatives 
across each risk factor, higher values signify more favorable relative performance. According to a total number of 
400 pairwise comparisons being conducted for vertical and horizontal collaboration, 60 comparisons to develop 
the weights for the risk factors, 340 comparisons to develop the weights for each alternatives performance 
relative to the risk factors.  
 
Table 4 Final weights of alternatives across risk factors in Vertical collaboration 
 
 
 
Table 5 Final weights of alternatives across risk factors Horizontal collaboration 
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5.2 Final AHP results 
 
While the results provided in Tables 2, 3, 4 and 5 offer interesting and useful information, the main goal of 
the AHP evaluation was to determine the best collaboration alternative for vertical collaboration and horizontal 
collaboration essential for a good partnership that can predict future risk factors which may be incurred due to the 
differences of business processes applied. The final resulting weights for each alternative, which were achieved 
by multiplying Table 2 with Table 4 for vertical collaboration and Table 3 with Table 5 for horizontal 
collaboration, are presented from highest to lowest in Table 6 final weights of alternatives for vertical 
collaboration and Table 7 final weights of alternatives for horizontal collaboration. Results proves that using 
vertical collaboration (Table 6) for new business partnership risk factors are present in Resource and skill sharing 
collaboration (0.224). Managers can prevent potential blockage in collaborative supply chain by mutual asset 
resource investments and be actively involved in staff training for any action carried out to have a good result. 
The outcomes presented in Table 7 reveals that a new collaboration in horizontal supply chain implies risk factors 
encountered in Information sharing collaboration (0.262). Managers therefore have to be careful when they 
develop business relationships. Because trust and cooperation become critical ingredients in a supply chain 
partnership chain members must share the information in both forward and backward flows. This cooperation has 
to provide adequate visibility across both internal functions and organizational. 
Table 6 Final weights of alternatives for Vertical Collaboration 
 
 
 
 
 
Table 7 Final weights of alternatives for Horizontal Collaboration  
 
 
 
 
 
 
 
6. Conclusions 
This study makes several contributions to the field of collaborative supply chain and can serves managers to 
develop a strategy for prevent crisis in supply chain and may have a long lasting partnership choosing the right 
collaborative supply chain concept. It is hoped that this paper will stimulate practitioners to realize real benefits 
through applying the right concept for a good collaboration. First part it provides a comprehensive synthesis of 
risk factors that cause the crisis in collaborative supply chain. The second part demonstrates how AHP can be 
used to assess risk factors and alternatives as part of the framework to facilitate and support the right concept of 
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collaboration for future business enterprises in supply chain. The last part illustrates the efficient use of the 
application approach in collaborative supply chain. More important over time the process can be improved using 
qualified staff who can evaluate each time the alternatives across risk factors, unexpected blockage that destroys 
a profitable collaboration between organizations. Alternatives have to be re-evaluated on a continuous basis and 
risk factors have to be reassessed to account for potential changes that are occurring in the collaborative supply 
chain. Leaders of supply chain should not rest based on these successful approach, but continuously keep an open 
mind to identify even better alternatives that may improve the field of collaborative supply chain. 
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